Selective inhibition of human leukemia cell growth and induction of cell cycle arrest and apoptosis by pseudolaric acid B.
The leukemias account for the largest number of cases of childhood cancer and remain the primary cause of cancer-related mortality among children in the United States. There is a need for novel antileukemia agents due to toxicity and resistant to existing chemotherapeutic agents. In this study, the effects of pseudolaric acid B (PAB) on three human leukemia cell lines, acute promyelocytic leukemia HL-60 cells, acute lymphoblastic leukemia CCRF-CEM cells, and human chronic myeloid leukemia blast-phase K562 cells were investigated in vitro, compared to normal human peripheral blood mononuclear cells (PBMC). Cell viability was determined using CellTiter-Glo luminescent reagent. Colony formation was assessed by Microtitration cloning assay. Cell cycle analysis was carried out by flow cytometry. Tubulin polymerization was measured by recording the increase in absorbance. Inhibition of topoisomerase I (topo I) and topoisomerase II (topo II) enzyme activities was measured by DNA relaxation assay using topo I and II drug screening kit. Apoptosis was observed by DAPI staining assay and Caspase3/7 activities was measured using Caspase-Glo((R)) 3/7 assay kit. Pseudolaric acid B selectively inhibited the growth of human leukemia HL-60, CCRF-CEM and K562 cells, but not normal PBMC. PAB suppressed colony formation in HL-60 cells. Cell cycle analysis showed that PAB blocked the cell cycle at G(2)/M phase in HL-60 cells, suggesting that it suppresses mitosis. DNA topo I and topo II were not inhibited, but tubulin polymerization was inhibited. PAB-induced apoptosis and activated caspase-3/7 activity. This study indicates that PAB has a potential for use against leukemia and its effects might be mediated by inhibiting tubulin polymerization, preventing cell division and activating caspase-3, which leads to apoptosis.